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stay inside the appendix or it may per:foi*ate through it and spread. 

The first symptom of appendicitis is always pain- -pain not near the appen- 
dix hut in the pit of the stomacn; thence it goes to the region of the 
navel; and thence to the appendix region. The next symptom is nausea, 
followed by vomiting. The next is fever. 

Treatme nt of appendicitis: Acu.te appendicitis is still a dangerous con- 
dition, and many surgeons believe it is best to let the patient get over 
the acute attack before operating. In handling an acute attack, this 
definite knowledge is necessary: "do nothing"; especially do not give a 
cathartic or purgative. This simple advice is not always easy to heed, for 
there is the household doctor who will prescribe a dose of salts or castor 
oil when a member of the family has a pain in the abdominal region. Yet 
no amateur doctor can tell whether a given case of abdominal cramps is 
serious or not. In an attack of acute appendicitis no food should be taken 
and no water (except in very small sips), the object being--as above--to 
prevent any intestinal movements around the inflamed appendix and the con- 
sequent spread of infection. 

The complex nature of food: Six kinds of chemical ingredients may be dis- 

tinguished in our foodstuffs: 

(1) carbohydrates (or starches and sugars ) --exemplified by sugar, which is 
pure carbohydrates; by most vegetables and fruits, although these contain 
all the other food principles; by a large part of bread and other grains, 
such as oatmeal, cornmeal, and rice; and by milk. A form of carbohydrate 
is cellulose , a colorless, transparent solid, insoluble in water, alcohol, 
etc~ (but soluble in sulphuric acid) that is not digested in the body, 
yet is necessary in the diet because it gives bulk to food and helps to 
prevent constipation. Most vegetables are a prolific source of cellulose. 

(2) proteins - -represented by egg-white, which is pure protein; and by meats, 
fish, game, and oysters. There a,re also vegetable proteins , of which peas 
and beans contain a high proportion. Proteins are also present in nuts. 

(3) fats - -represented by butter, as the pure example of fat in daily use; 
by the fat part of meats, by cream; by the fat in nuts; and, to a small 
extent, by nearly all vegetables, particularly asparagus. There is no 
difference between fats and oils, except that at ordinary temperatures fats 
are solid and oils are liquid; for use as food they are the same. 

(4) water - -contained in all food substances, combined or free. Some vege- 
tables contain as high as 90$: potatoes are more than 80$ water. Milk 
contains 87$; eggs 65$; and meats about 50$. 

(5) mi nerals (inorganic salts) — those that are necessary to the body 
include: calcium, magnesium, sodium, potassium, chlorine, phosphorus, 
sulphur, and iodine. Any average diet will have them. Calcium is a con- 
stituent of the bones; sodium, potassium, and the iron salts find their 
way into the blood. Some of these minerals we get in water, and others in 
other kinds of food. Vegetables, for instance, have a special diet value, 
because of the large amounts of lime, potassium, and other minerals that 
they furnish in the body. 

(6) vi tamins- -fo und in cream, butter, egg-yolk, cod-liver oil, yeast, milk, 
orange-juice, tomatoes, potatoes, lemon-and-lime-j uice , and green vegetables. 
The lack of some vitamins prevents growth, and lowers the resistance to 
certain disease germs (vitamin a); makes it impossible for the body to use 
the lime supplied it, so that no mineral matter is deposited in the bones 
and the teeth (vitamin D) ; causes scurVy (vitamin C); causes a loss of 
appetite and a certain disease of the nervous system (vitamin B). 

Mote : Each of these six principles has a different fate after entering the 
body. In general it may be said that carbohydrates are used entirely for 
fuel (energy); proteins for tissue replacement or repair; and fats sometimes 
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for fuel and sometimes for tissue, i.e. they are really storage energy j 
used when the body needs fuel and no food is available .. .However , they all 
share in heat production. 

Parts of the body responsible for the digestion of these different kinds of 
food: In the mouth, the saliva has a solvent action upon the starches; upon 
the fats and proteins it has very little effect except to render them' softer 
and better prepared for the action of the other digestive juices. In the 
stomach, the gastric juice acts upon the proteins. In the small intestihe, 
the food is attacked by the juices from the pancreas and the liver as well* 
as by the intestinal juice itself; the pancreatic juice has the power of 
acting upon all the foodstuffs (proteins, starches, and fats); the juice of 
the liver, or bile, acts mostly on fats, assisting in the absorption of fats. 
By the time the contents of the small intestine reach the large intestine 
they are mostly deprived of their nutritious constituents; still, the chief 
work of the large intestine is absorption, especially the withdrawal of 
water, and the leaving of a solid mass of waste matters, ready for ejection 
from the body, and called feces. 

Daily Diet : judging from the above list of foods and their uses, the daily 
diet of an average adult should include: (l) a pint of milk (as beverage, 
soup, etc.); (2) fruit, preferably fresh; (3) vegetables, two every day, 
one raw if possible; non-starch ones, such as spinach, cabbage, beets, 
carrots, lettuce to be preferred; (4) eggs--one every day, or at least 
tliree a week, (5) mGats , or a moat subs titute • For those in sedentary 
occupations, meat once a day is sufficient, as the by-products formed in 
the body throw an undue tax on the excretory system; (6) bread and cereals- 
preferably the whole grains; and (7) water--at least 4 to 6 glasses. 

Cnee a balance diet is secured--and the appetite is a fairly good criterion, 
a few simple rules should be observed in eating the food : (l) eat only at 
meal times; (2) eat a reasonable amount at each meal; (3) eat a variety of 
foodstuffs; (4) eat slowly and chew well; (5) be pleasant at meal times; 

(6) drink plenty of water in between meals o 

No te . Do not hesitate to modi f y this diet when occasion demands it: e.g. 
make allowance for the extra expenditure of energy involved in a spell of 
unusually hard work; on the other hand, should a sprained ankle curtail 
your activities for a while, reduce your food supply to conform with the 
decreased needs of your body. 




^ edu ° e in Y/ei ght : Eat plenty of vegetables, fruit and salads, which are 
Duixy, but of a low heat producing value, ^.void starchy foods, fats, and 



possible . 



The Excretory System . 
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in excreting tlie waste products. 

The Kidneys : two tubular glands, placed at the back of the abdominal cavi- 
ty, one on each side of the spinal column, and each supplied v/ith a tube 
or duct — the ure ter - -which conduct their secretion to the bladder, whence 
it escapes to the outside by a short canal, the ure thra . They discharge 
practically all the urea , the greater portion of the salts, a large amount 
of water, and a very small quantity of carbon dioxide. The process of 
urine secretion goes on constantly, at the rate of about a drop every 
thirty seconds from each kidney, but may be increased by various agents 
(e.g. such diuretics as coffee and tea). 

Although examination of the urine for kidney disease is a method used since 
the earliest times, nothing approaching a scientific test was had until 
chemistry attained something like maturity. The kidneys, naturally, are 
subject to several diseases, including the fairly common condition of 
"stone in the kidney", but it is a mistake to blame them in the case of 
diabetes--a disorder of sugar and starch nutrition. 

The Vascular or Blood System. 

In listing the different kinds of tissue we said that blood is a true 
tissue consisting of two different types of cells, the white and the red 
swimming in a liquid medium, the serum . This ability of the blood to swim, 
or rather to move, is prerequisite to its function of acting as the trans- 
portatio n agency in the body , another peculiarity the blood has as a tissue 
is that its most numerous and important cells, the red cells (or corpuscles) 
are without nuclei. Still another necessary feature of the blood is its 
ability to solidify or coagulate when it reaches air. If it did not have 
this feature , the smallest cut in a blood-vessel would shortly drain every 
drop of blood from the body 0 In the average man, the weight of the blood 
amounts to about 12 pounds . 

— corpuscle s , which resemble tiny disks under the microscope, are 
argely made up of iron in the form of hemoglobin , which, in combination 
with oxygen, gives them their particular colour. Their function is to 
carry oxygen from the lungs to the tissues, and carbon dioxide from the 
tissues to the lungs. 

The white co rpuscles , few in number in comparison with the red, are of 
various forms, but none of them have limiting membrances or cell-walls, 
although the protoplasm of which they are composed contains a nucleus, 
and sometimes two or even three nuclei. They possess the power of spon- 
taneous movement and are capable of changing their form and place. This 
lac tor allows them to creep around bacteria, envelop them with their own 
substance, and finally kill them. Their function, then, is that of a 
protective agent , although they also assist in the coagulation of the blood. 

It should be noted that blood is not the only fluid transporting mat- 
erial to different parts of the body. The lymph , which is a form of blood 
serum, and is derived from it, bathes all the bodily tissues, acting, to 
change the figure, as a middleman between the bloo d-vessels and the cells. 

^ on £> course of the lymph stream are small seed-like enlargements, the 

lymph nodes , which take an active part in the destruction of infection 
around a given part, and are always found enlarged in the region of an 
in action. i)or instance, a particularly rich supply of lymph nodes exists 
ln e y 10 ^ and uncier the jaw, and if there is an infection of the tonsils, 
or an abcess m the teeth, these neck or jaw glands enlarge. 

Because one cells of the body are so numerous and so compactly placed, 
a pj-^culatory system of blood is absolutely essential for life. The organs 
concerned m the circulation of the blood are the heart, the arteries , the 
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capillaries , and the veins ,. 

The he art is a thick-walled muscular organ containing four cavities two 
on either side of a central partition, the upper two referred to as ' the 
right and left auricles , the lower two, as the right and left ventricles 
The action of the heart is not unlike that of a pump; in fact, " due to th e 
presence of the central partition, it is not unlike that of two separate 
pumps, at any rate, it is so constructed and so furnished with valves 
that at each contraction of its muscular fibres it drives a certain quan- 
tity of blood from the ventricles into the arteries, receiving during the 
interval between that stroke and the next, the same quantity of blood from 
the veins. These contractions are rhythmical, i.e. they occur in a certain 
order: first there is a simultaneous contraction of the walls of both 
auricles; immediately following this a simultaneous contraction of both 
ventricles; then comes a pause or a period of rest, when the cycle is 
repeated. Technically ,_ the state of _contrac tion is called the systole: 
of dilation, or rest, the dias tole . In an average adult the heart contracts 
at the rate of 70 to 80 times a minute, but the rate increases as the 
position is changed from the lying to the sitting, and, still more, to the 
standing; hence the importance of considering a person's position in cases 
of bleedings 

^\ ey t T l con ^ rac tion of the left ventricle blood is forced into the arteries 
(which have a large amount of elastic tissue in their walls), causing them 
to dilate, and producing a regular expansion known as the pulse, which 
corresponds to the beat of the heart, and may be felt wherever the finger 
can be placed on an artery as it lies superficially over a bone. 

In the general or systemic circ ulation, the purified bright red blood 
n the left ventricle is driven into the main artery of the body, the aorta* 
hinnri t Ki a ° rta ’ arteries are given off to all parts of the body “he' 

. 'T P ro P e H e d forward by the force of the contractions of the heart 

dilated^bv S2°S °J ^ el ^ tic walls of the arteries, which have beef 
sib-divif f f ®f ch be ^ of the hea rt. These arteries divide and 
p i +1 * > - c::)ra rng smaller and smaller, and terminate in very thin walled 
v-ssels, the capillaries. It is through these capillaries that the inter- 
change of gases and fluids takes place: the blood gives off oxygen and 

mtte?f en The°nff tlssu J s . a nd takes up from them carbon dioxide and waste 
f?om bri ff ht h tn P 5nvv %° f £ bGse lm P urities changes the colour of the blood 
these Tofn wfv, JS red °. ThG Hilaries unite to form small veins, and 
Jnited ?o f!im ? r VeinS ’ bccorain e larger and larger, until they have all 
cle of thA, Vi-. + large VGlns ““th e vena cavae --which enter the right auri- 
action of thefep-rff blood ia hol P ed onwards in the veins by the suction 
valves in the veins’ and 18 preventGd from flowing backwards by a series of 

bio od^?fom^ThP (Pertaining to the lungs) circulation transports the venal 
to each inn/'’ T? lg v t k aUr ' L £ le throu ? h the pulmonary artery , which branches 
that the hifnri aCh braach again divides into capillaries in the lungs so 
its caf on d?ox52f 3 s lnt ° contact the air. Here the blood give! off 

fied end bright lmpuritlGS and takes up oxygen, thus becoming puri- 

vpinc uv,i.v, 1 colour ‘ The capillaries unite to form the pulmonary 

SSSf? U m 0 ^fenated arterial blood to the left auriefe * 

culation P Thi^ °n the lGft ventricle, and so completes the round of cir- 
secondso° ycle is continuous, occurring once in about every 22 

it f fluid 1 which* tends d ° uble . membranou s sac called the pericardium , with 
the DleuraG n-r -i S to , mlnlmize any surface friction on the organ (cf* 

the body ° it i c un gs)» the heart is by far the hardest worked muscle in 
tnc body. it is especially hard worked at that period of life when growth 



I 
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is very rapid, and extra strain put upon it at this time is liable to 
cause trouble. The heart also becomes weak in old age, and old nersonc, 
should take care not to overwork their heart. But in the average man or 
woman exercise strengthens the heart, and, despite some people's belief 
in the "athletic heart" theory, other parts of the body will become 
strained before the heart gives way, providing, of course, the heart i, 
in a normal condition. There is danger, however, if the athlete hac 1 Lih 
H ence the treatment for a cold is rest, and not a strenuous gjm? Sortoot 2 ^' 
The most common of all causes of damage to the heart is the growth of 
disease germs in it. Many cases of heart infection are associated wd+h 
rheumatism, the germs growing in the heart muscle as well as in the other 
muscles o In other cases, germs from diseased tonsils or frnm 
at the roots of the teeth float away in the blooS? and! of^cMng ihe S 
heart, set up their growth there. Sometimes the heart is attacked/!/ 
scarlet fever; often it is greatly weakened in diphtteria. To prevent these 
injuries to the heart, diseased to nsils should be removed, the teeth should 

be kept sound, and every effort made to check infection load i ng . -^ sh ? 7 d 
fever and diphtheria. injection leading to scarlet 

£aA. ntin S is due to sudden failure of the action of the heart- tha , 

heart weakness which may be aggravated by fatigue, tight clothing a stuffv 
room, oriental stress. See your First Aid book for treatment in’casls of 
fainting, also for treatment of haemorrhage. Remember that in tt-cati 
wounds there are three objects: (l) to 8 t?p the bleeding to ?« nS 

the effects of shock; and (3) to prevent infection or sfisis! lGSSGn 

The Respiratory System . 

__ ® r i ng a ™ irro £. Close to your mouth and breathe upon it. There will 

h'tSTt n Si 

Sr 

of energy ? V °in r a V h!at 1 Lthinn lbed thG J° dy . aS a m achine for the production 
body is /oxygen is absSlSt/v a ^bustion machine, which is what the 
union of oxyfen with otw/i uSs f for ev ^ry flame consists of the 

and you will soon see that it?*??* 8, Llgh J a candle * P°t it under a glass, 
S-noilPri fnnr i 2 tnat lts flame cannot burn without oxygen* 

to us we must breathe ^J/it" ? atGr WG C£ \ n refuse ' but the air that comes 
Roman philosophet otce Ltd ?i G ? r ° r Smoky ’ puro or d ^t-laden. Cato, a 
holding his breath c/n PZt he could kil1 hi “self at any time by 
about physiology . * 1000 miJCh m ° re about Philosophy than 

supply into tlm i;;/ //!!® a ?. hour - oa an average, we take in a fresh 

should be obvious then !h!+ h time about 30 cubic inches of air. It 
some way of c-ivinr thn ™ ^ ulldln S should be built without providing 

life-giving III. S he pGoplG who must live and work in it a supply of, f r "|h 

of gills . In land/? ?i?!^?L/ G ^ espirator y or 6 ans are external in the form 
ted internally in the form nf ? l lng anl J! lals the respiratory organs are situa- 
outer air by a tube or windnine^^" and arG placed in communication with the 

The act of respiration consists! essentially, in having the air brought to 
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a place where there is a very thin membrane hs+nm« - 4 . 

f® n , f he air Passes through the membrane and cells' 1 tn^ blood: the °xy- 
to the tissues. The blood cells, in the meant!™ v be Garried by them 

by-products of combustion, carbon dioxide and wa ■ b f en Carr ying the 

from the blood cells, pass through the membrane sr? Wblch n °w separate 
lungs , and are breathed out in expiration ’ given off into the 

J b ® ^ nd PiP e or trachea, and its divisions the v, • t 

tubes), are surrounded and held open by heavy ^ ^° r bronc *iial 

that no muscular action or crushing of external US? f cartilage i n order 
absoluteiy necessary pipe line. Each bronchus divided °^ n com P ress that 
g®ts to its ultimate point, the thin -> and subdivides 

of the lung. There are millions of’alvloli infiv?? ^ veol ” s ^ 

each exactiy !i ke the other, in each l^ng. ’in ?hI ?h?P^, tie lun ® s " 

of the alveoli are great numbers of fineblood Sni ?? ? dell cate walls 
exchange of gases takes place (see the Vascular SvstW) 103 10 which the 
Each lung is enveloped in fine membrane I f!; , System ' • 

to the lung surface and the other to the ’ inner ^ urf?^ °£ e .. layer adhering 
A yellowish fluid is secreted by these membranes, thereby all ° heSt Wall ° 

the chest during respiration. y allowin g the lung 



to move frc 



1 “ vo ij.eely within the chest'' during resKiratL ^ ^^wmg 

&0 B i?3 a I 1 n Z 0 d0 Z?L d r.°X ln fhS e t 5£S". ° d f .V&itTtiSiS m- 

av/ay from the lungs, leaving a K 1 and dla Phragm are thus drawn 

but so promptly d? thTwf cxPsTToJ J*??" the tm> la y«s of the Xra, 
Phragm in inspiration, 5 °i l0W if the ohest walls and de- 
layers of the pleurae! n0 " otl oooble space between the two 

^rn'might/o^the 0 ^’ £ he ribs and the stir “»> 

expel the ail', so the stretohed walls nf bGlled . w alls of a blown-up balloon^ 
bronchial, tubes help to force the air out*?? tv^ f a ° a and ° f the sma11 
To allow pure air only to roarh tvia ? b f the lu ngs. 

which manufacture a stickv ™n~ h th lun S s ' the trachea is lined with cell, 
caught, as well ae Vto ??J 0h ^ and gerras t* air Tre 

Under no^'^duL^nr 3 ^^^ 3 ** ln< * 88ant movements 

as ^ hG Uasal Daa M .g Pa take P lace th r ough the nn Sfi only 

membran~ but are freelv S nll and ^ hi ckly UnJd with a mucouJ' 

tlus nrev th % COldest we a the r! warm the aii°b?? VeS 8 -i 8 and ° an therefore ' 

Ou? S o? r r nt any undue cooling or shocS L ^° ? 1% reaches lungs, and 
°. Uo the nasal passages fhp snock to the lung tissue, 

f^S e the aVity i lyine behind the mouth 20 FaLi aSS d S int ° th ° pharynx » a funnel 
?v, th f-'i? asal chambers, and helnin?*^ 1 * 8 S d ° Wn ln front of ths openings 
s the little curtain-like qtn, ? ° 00 S 0 P^^ate the mouth from the pharynx 

In swallowing, the failed the uvula or soft T*£t.! taPynx * 

+ V ^ ln ? themand Preventing ?o?d pnf °J QT the °Peningi1'rom the nose, 

At the bottom of the pharynf Wat ° r from storing the nose. 

fgf ^^ ll0t - > and the other into the°l*Si ng8 ’ one . leadin g ^to the esopha- 
QhSa * In front of na !bl ynX ° r V ° inft hnY at the heErff- 

struc ture called the epielo tH ? Zl- the °P enl «g to the larynx is a flap-like 
entry oi solids or fluids intn wiaen swallowing occurs, prevents the 

During breathing, of "JuAe ?.h„ ? larynx as the la W moves up to it 
unimpeded into tho trachea. ' oaS"?f f° PS ' J ' J ’ ,n ' all 'Owi„ g ai? to pass 
iail to act. an +in„+ - . o cases of insensibility, tin,-, + + _ 



■chea. In cases of nL . . flowing air to pass 

should solids or n^ fg 0 h llty V the e ^otti S may 
8 ° r fluids be grven by the mouth, they 
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enter the trachea and cause choking . Another danger is that the tongue of an 
insensible person is very apt to fall hack on the epiglottis and" so obstruct 
the windpipe. 

Hygiene of the respiratory system: (l) Re: keeping away from respiratory 

diseases . Of all classes of infectious diseases we have made" 'least progress 
in the prevention of respiratory diseases, and it is simple wisdom to 
expose oneself as little as possible to infection with colds, influenza, 
pneumonia, and tuberculosis. (2) Re: the danger of breathing dust . Dust 
particles cut and wound the air passages, allowing germs of many respira- 
tory diseases to enter the tissues at these points and to set up their 

growth there. (3) Re: the value of deep breathing exercises . If filled 

to their utmost, the lungs contain about 325 cubic inches of air in the 

average man, only about 30 cu. ins. passing in and out in an ordinary 

breath ( tidal air ). Yet, in addition to the tidal air one can expel about 
100 cu. ins. of air from the lungs in a forced expiration, this amount being 
known as reserve air . Similarly, one can take in about 100 cu. ins. in 
addition to the tidal air in a forced inspiration (complementary air). 

And even there remains about 100 cu. ins. of residual air after a forced 
expiration. From these figures and facts, the importance of deep breathing 
exercises should be readily seen, and outdoors--in the fresh air--is the 
best place to take them. Ho te : walking and running (especially the latter) 
are considered fine deep breathing exercises. 

Some modern means of examining the lungs to determine the presence and 
nature of disease: (1) Percussion — striking the body with short, sharp 
blows as an aid in diagnosing the condition of the parts beneath by the 
sound obtained. (Discovered by Auenbrugger, an Austrian, in 1761) 

(2) Auscultation --listening (with the aid of a stethoscope ) to the sounds 
within the body, chiefly for ascertaining the condition of the lungs, the 
heart, and other organs. Discovered in 1814 in Paris by Laennec. 

(3) Analysis of the patient's sputum . 

(4) The X-ray--conf irms the findings of percussion and auscultation, showing 
the changes of tuberculosis, of pneumonia, of fluid and pus in the chest. 
Discovered by Roentgen. 



The nervous System . 



"Without this holy of holies of the human organism we should bo sense- 
less, sightless, soundless, motionless masses of multiplying protoplasm. 
Everything else about the body is vcge tative . Which means like a plant. 

A plant can neither move, nor feel: its life processes are carried on in 
response to the most primitive chemical and physical changes in its immedi- 
ate environment. The nervous system gives us every contact which we ever 
possess with the rest of the world; it responds to those contacts in terms 
of agreement or repulse. In some mysterious manner it furnishes us with 
every association, every pain, and every delight which we experience through- 
out our lives." B 

Ills — neuron (e ) . Just as the anatomical and physiological unit of muscular 
tissue or connective tissue is either a. muscle cell or a connective tissue 
cell, so the anatomical element of nervous tissue is the neurone. In a 
sentence it may be said that the entire nervous system is nothing more tha.n 
an ^HB^sgg.tion of t hese neurones . Structurally the neurone may be divided 
into three parts: (a) the nerve^cell proper ; (b) the nerve-fibre or axon ; 
and (c) the nerve endings . The function of the neurone is to receive and to 
yransmit nerve mess ages or impulses . Because of the large variety of mess- 
ages passed through each neurone, its nerve-cell (with its nucleus and 
cytoplasm) requires several branches, called dendri te s , which interme sh 



& 
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with the dendrites of other neurones, thus acting as Bynapses or links. 

To connect the nerve-cell proper with some region of the outer part of the 
body is the function of the nerve-fibre or axon» whose endings may end in 
different ways (e.g. motor plates, epithelial arborizations, various tactile 
corpuscles; special sense organs). 

Neurones are divided into two great classes, viz., those in which the 
impulses travel along the nerve-fibre from the nerve cell to the nerve- 
endings -- they are called efferent neurones ; and , secondly , tho se in which 
the impulses travel in the reverse direction, called the afferent neurones. 
The most striking example of efferent neurones are those ending in muscle 
fibres, hence called motor . For similar reasons, afferent neurones are often 
spoken of as sensory . The speed at which an impulse travels along an 
afferent nerve-fibre is about 140 feet per second; the efferent impulses 
travel somewhat slower, namely about 110 feet per second. The nerve-fibre 
of each neurone is of microscopic thickness, but when a number of these 
nerve-fibres is bound together in a bundle, we get the plainly visible 
nerve-trunks or nerves , such as are seen in dissection of the body. They 
are whitish cords which arise from the cerebro-spinal axis, and, branching 
as they go, are distributed to all parts of the body, so that every organ 
and tissue has its supply of nerves, connecting it with the brain or the 
spinal cord. Because the nerve-cells proper are grey in colour, we hear 
of "grey" and "white matter", in every day talk. 

The nerve-cells are not scattered promiscuously throughout the body; they 
gather in certain regions or groups. If the bony (dorsal) cavity which 
encloses the central nervous system were laid open from the skull to the 
tip of the spine, we could see that it is composed essentially of masses 
of nerve-cells, called ganglia , and of their connections. These ganglia 
are superimposed on each other, the more complex above, the less complex 
below. Above the spinal cord is the medulla oblongata , which, like the 
spinal cord, conducts impulses to the higher brain centres , and acts as a 
reflex centre . If the medulla is injured, the lungs and the heart are 
injured, and life ends. Not far from the medulla, at the back of the head, 
is the cerebellum , which controls muscular tension , giving us the power of 
co-ordination and also of the locomotion of the body. (Note: alcohol affects 
the cerebellum with obvious results ) . Above these portions of the brain 
is the cerebrum which comprises more than \ of the entire brain, and whose 
main functions are: (1) the seat of the mind or intelligence ; and (2) the 
seat of the sensations , both special and general ( special , like sight, 
sound, smell, touch, and taste; general, like joy, fatigue, nausea, hunger, 
thirst, pain, etc.) 

Intimately connected with the cerebro-spinal nervous system is the sympa- 
thetic system, whose principal functions are to control the actions of the 
digestive organs , the kidneys , the blood vessels (their contraction and 
dilation) , the vessels of the skin (e .g. sweat glands), and some special 
senses (e.g. the pupil of the eye ) through reflexes or actions which do not 
involve* the higher centres of the brain. 

Certai drugs (including nicotine which is found in small doses in tobacco, 
have selective actions upon one or the other part of the sympathetic nervous 
system. Adrenalin , for instance, stimulates all of the sympathetic nervous 
system. Which brings us to the endocrine or ductless glands system. 

Although the presence of certain masses of tissue scattered widely .in tlhe 
human body but not seeming to have any reason for being where they are, has 
been known from the time of the earliest anatomists, it is only recently 
that physiologists have learned to know something of v/hat these structures, 
called the endocrine or ductless glands, do. Definite facts about these 
structures were learned first from their diseases in the late 18th and 19th 
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centuries. The entire system of endocrine glands consists of : 

(1) the pineal gland--about ■£ inch long; located near the base of the 
brain. It attains its maximum growth at about the 7th year, and after 
puberty decreases in size. It is thought to control height and to 
restrict the reproductive functions until puberty . 

(2J the pituitary - -about the size of a small pea: hangs from the base of 
the brain, fitting into a solid, protective bony cup in the skull. It is 
thought to influence the activity/the kidneys , also to tend to raise the/nf 
blood pressure, s low the heart rate , and help to maintain muscular tone. 

(3) the thyroid^ -a purplish mass of tissue well supplied with blood-vessels 
and located at the root of the neck. It is thought to influence the general 
rate of metabolism (cellular activity). An abnormal enlargement of this 
gland, known as goitre , is probably due to the lack of iodine in water and 
soil. 

(4) the parathyroids - -four tiny glands attached and placed to the sides of 
the thyroid gland. They are thought to regulate the assimilation of 
calcium , necessary for muscular tone and bone . 

( 5 ) the thymus - -a large mass of whitish tissue in front of the trachea 

in the chest cavity; it is found in young people, but atrophies and almost 
disappears at the age of puberty. Its function is obscure, but its removal 
is known to retard growth . 

(6) the adrenals -- two small glands, one on top of each kidney, are essential 
to life. Their secretion (adrenin) stimulates and regulates the heart beat 
and tends to increase the blood supply to the muscles/ the narvniiT'ayQfpm 
and the heart. 

( 7 ) the isle ts of Lange rhans — located in the pancreas, these "islands" are 

groups of cells seen only microscopically and concerned with carbohydrate 
me tabolism . When they degenerate, diabetes results. 

(8) the gonad3--i.e. the ovaries in the female, and the testes (testicles) 
in the male; they pass a secretion into the blood which, working with 
other glands, regulates the secondary sexual characteristics or the physical 
differences between male and female, such as the difference in hair distri- 
bution (e.g. beards), and in the pitch of the voice* 

These eight groups of glands are called the ductless glands because they 
elaborate secretions which are poured direc tlv into the blood-stream. 

5^2 — general principles may be laid down about the ductless glands, viz: 

(1) They form a connect ed system . They are interdependent . The secretion 
of one balances or supplements the secretion of another. 

(2) In general they presid e over four functions : (a) growth ; (b) nutrition : 

( c ) §ex , and (d) the vegetative process of g land secretion and involuntary 
muscle control . ^ 



The Reproduc tory System. 

In our definition of the human body we said that one of its main 
v^ C + i° nS 1S reproduction of other individuals of the same species. 11 

trie reproductory system, as such, is not taught in our schools even 
n nis enlighuened era. Nor are the parents, as a rule, very anxious to 
scuss it with their children. But why not? There are a good many things 
that can properly be told the rising generation. 

nf * unaa roentally , the human male and human female differ in the organs 

• „ +v ln th08e parts of female specially adapted to child bearing- 

* e 2j~^ an s of repr oduction ^ Other structural differences t however 
femkio^s tony framework; tot instance/ i's more 
T u. / ■■■ and ^- Afcftter than the male’s, and her body more rounded owing to 

ay rs of fat on the breasts and in the pelvic regions ; besides, the 
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texture of her skin and hair is undeniably finer. Aga i n , due to th* 

“ones are UtlitVf rom 



w x O-CV -L tl ailU IlctJ. 

greater width of the female 
the body, forming a greater 
fact explains her ’’feminine 
and partly accounts for her 
Finally, whereas the female 



(P? the Mps d0Wn ‘he See e e, f Sch 

Eanis and the testes , the latter enclosed iT a 2 ^ 0 TtL ^■ 0Te&ns ~- the 
scro t urn*-, -are suspended externally , s ^ ln called the 

Ihe testes are constantly producing male elements of w „„ at( 
spermatozoa or sperms , which are small cells consist!?® n ®J atl ° n ' calle ^ 
incessantly moving tail which makes them automa \^ S head and an 

matured , the sperms travel In the speStfc S25ii=..When 

deposited m two small sacs at the base of the b'l Jd L? t ? e f roin and are 
as the seminal vesicles . Here they float in a f i i ^ ChnlCally known 
secreted by the prostate gland , also at the base of ! S lar S ely 

ducts from the seminal vesicles open into the urethro ladder. The 
lined canal enclosed in the penis. Under sexu^TT$^T^ + ,! 1UC0US “ membraiie - 
lus is sent whereby the exit of the ve ins at ' thp a nerve stimu- 

constricted, and since tErTrleries continue “Lgine MooPtHP iS 
at a greater rate than normally, the space* I?® " 8 blood to the organ 

engorged, resulting in its enlargement and erection SP ?? S ?v 1Q SSUe . b ! COme 
is great enough, _ejaculation follows, the s^ Sn with tL ex °itation 
deposited in the female genital tract , where fe^i i SP !^ m S eing 
cell or ovum , providing one is present Thp fPm a i/ tlllZes the female se * 
consist of the vagina, or ^ ^ -nnal t g - e f emale or ^ ans °f re production 
opian or uterine tubes which extend ou two °Z WOmb; the two Pal1 " 
of the uterus; and the two ovSe* Ga ^ h corner of the top 

The ovaries , analogous 76 the testes the Fallopian tubes, 

tubes di rectly , but when an ovum develops it ^ ed ^ ith the Fallopian 

ovary, and at maturity drops into the a L' , m, " s .to the surface of the 
immediately picked uo bv abd ° mi nal cavity, where it is 

propelled by small hairs on the cells^ • the tU 5 8 ’ and raoves forward, 
until it reaches the uterus Here it i = ° f the Fallo P ian tube, 

m the next menstrual norinri x either impregnated or cast off 

mixture of bl^d~7nd cellular SrslK ^^.tion consisting of the issuing of a 
The mechanism of menstruation v,° b , r !?. 1 1 ud ' 1 : ns an unfertilized ovum, 

the two ovaries conta i n ^ worked out ss follows: at birth 

during a woman's tely ??’ 000 ova < no new ova being produced 

collected together below 6 the ^surface SSJ? an lmmature state and a " e 
every 28 days, an d works its ww J i t , ovary - 0ne * however, matures 
to the uterus, where it rests for P ^ surface of th e ovary, and thence 
sperms occurs at this time th- Ln/J! dayS ; - lm P re ^nation by the male 
pregnancy i s initi otoH T i ^ begins to develop and the state of 

menstruation takes piece the lf? e + ° 1 ther J h? ' lld ' impregnation does not occur, 
cycle is started afresh ’ unfertilized ovum is cast off, and the whole 
The ac t ive period n-F ' t 

years • rnen the monses^b'e^ft!^ 3 !^ lasts about thirty to thirty-five 
cease. A t this tI777~fc 0 o be . irregular and scanty and finally 
smaller. This period i s 1GS atrophy and the uterus becomes 

watching and tender cere during 3 ^ ^°P au -Sg, and the woman needs careful 
Pregnancy : ^s soon h curing it. 

of a new individual “within 6 the Uterus ^ lle . ovum occurs and the development 
all over the female body The U + begins, profound changes are initiated 
nourish, and excrete for two Tho' m °^ her now has to digest, absorb, 

The liver and kidneys bear °n e2L th erefore, pumps a little harder. 

DG r - n extra burden of work. Metabolism is carried 
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